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(57) Abstract: An inexpensive and durable polyelectrolyle composition which is characterized by consisting of both ar 
polymer containing carbonyl linkages and/or sulfonyl linkages in the backbone chain and bearing cation-exchange groups and a 
fused salt and which exhibits a high ionic conductivity even in the absence of water or a solvent. The aromatic polymer is preferably 
an aromatic polyether sulfone comprising specific structural units and bearing cation-exchange groups, an aromatic polyether ketone 
comprising specific structural units and bearing cation-exchange groups, an aromatic polyether sulfone block copolymer consisting 
of at least one hydrophilic segment bearing cation-exchange groups and at least one hydrophobic segment free from cation-exchange 
groups, and/or an aromatic polyether ketone block copolymer consisting of at least one hydrophilic segment bearing cation-exchange 
groups and al least one hydrophobic segment free from cation-exchange groups. The use of such a block copolymer as the aromatic 
polymer gives polyelectrolyte compositions which are excellent in maintenance of structure even at high temperature. 
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;U7>f h\ bx (4 -b Ko*v7x-;u) 7"hA 2, 2-bx(3, 5 -v 
^^;u-4 -b Ka*->7x-;u) ^t7;btD7 , DA , >, 9, 9-bx (4 
-bKn + v7x-;u) 7;^U>^t^f i^ct^^ 3nt>0 2*'J'7 
AJ£u 2th'J')AW^L<fflt^n^ 0 m&&S^ti2iffiJa±£ffl*£b 
-frTffl^T*>&i\, ^t^./^kd+zv. 4, 4' -b7x^-;k 2, 2 
-b*x (4 -b Ka+y7x^) 7*om*> n bx ( 4 - b Kn*i/7 x^;u) 
x;u*>, b*x (4 -b Kn*v7x-;u) x— r;K bx (4-kKn*«>7 
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fc^ffiBr?/^ F^^e^fflt^if-^ ^S©f8g&tf7*ny?£S£ 
#©£«te^fc5t^©^©fc«>i;:. 7x;-;k ?U7-;k 4-7x- 
^7x;-iw 3-7i-;i/7x7-;i/^ii£0-i7x;-;k &<5i^i3\ 4- 

?D07i-lb7i-^i^A 1 -^DD-4 hD^V^'A 1 - y* D 

n- 2 -— h n^o-tf >„ l ~^dd- 3 hD^>-tf>. 4 -7;U^-n^> 
y7i;A i-7;Wa-4-ihD^>, 1 -7;b^-D - 2 -— h n^c 

£tz, ffM'Jx-f;i/^h>(t 0Rtfx Y. Iwakura J. Polym. Sci. 
, A-l, Vol.6, 3345 (1968) . #^¥6 - 2 6 3 8 7 l-S&Stt^l^SnT^ 
-Sioi:, ^mWJ-hfrXyWLV'^J K«i:^lfl|x— r^tOFriedel-Craf 

U7^D-f;by7D7^ ^77?D^f;by?D7^ h\ 4, 4' -**S/kf 
X^V^^v^D^ b\ 4. 4' -tf7i-^y*lW>|y?D7^h\ 
2, 2' -tf7x-;i/v*;l/^>iSv^D7-r h\ 2, 6 — J-7*U>v*>M? 
>|y?D 7 0\ 2. 7-t7i'l/>y*^>iy^D7'f Kfc££JJ*L 

1, 4 -kf* 7 x 4. 4' -b'X7x/ + yk'7i-iW 4, 

4' - tf/;7x 7 + ->^>y7x 7 >^i:*« L < W blx^o 

v-0S-oJKli> 3 - 1 5 0 0 ©ttHt?*0. «k0» 
* L<(i. 5 - 1 0 0 0 ©«H*e*«. S£Jf#3£y/h£i^7'U*'y v-£ 
ffl^r^$n*7*D.y^fi^(D^A<3gaLlt<Ji0. -73. 1 5 0 0 £ 
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»*L^»*tt-fe^>hori/^uv-(i % Tie<b¥*t (6) 
{b^5t ( 6 ) 



(it4\ Z 5 tiC-OXJiO-S-O^U p 3 ~ 1 5 0 OOfflR*^ 

"To ) 

I7x;-^^^«snt^*^*!), TIBfb^xt (7) -e&$ft*« 
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(7) 




(5£4U Z 4 (iC = 03Z.(i0=S = O$r/TNU, qtt 3 ~ 1 5 0 0 cd^&^t; 




£,T>U A 1 OXliC (CH,),^, ) 

, R. N. Johnson b. J. Polym. Sci. , A-l. Vol.5, 2375 (1967) W£Bg4 6-2 

*7*U^U^-^?.flt«$n**X;i/*Wk"/D.y^^a^#:tt, Z-Wub, Ange 
w.Makromol.Chem., Vol.173, 163 (1989) . Z.Wub, Polym. Int.. Vol. 50, 249 
(2001) tt£fi£fefco#&T% /Noy>^3gSXCi7xy-;ur;u+;u^ii 4 ^ 
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« 5 7 - 2 5 3 2 8^4>fg. ^BS6 1 - 3 6 7 8 1^&$8. 1 - 5 4 

3 2 3^£$B. #&¥2 - 1 7 5 7 l^^if^gettO^^afflL. 

* > b- 7° U*K l> tX/W? -SS^tt-b TV > h 7* u # z 

g^^tb^fcLtzm^ i2©*XMWbrn<y 7&fi£#£>£/££|s|1f<D£ 

TV > b £&£7°b* 0 U^-£7*n.y ^ftS^#lC-t^HU(-X^* 
z t tfT* § £ c d cDi§-£\ S^Ktt-b 7V > h 7* U t' V v-tt. m^iR5l 

"/UjKU-v— *X/I/*WbLTH*it*<T*#*. ifc. J. Polym. Sci. , Par 
t A, Polyoi Chem.. Vol.34, 2421 (1996) fc££3Bfte*iT^* «fc 5 7°U^ 

'j^-^/i'JfJiftife'JftftU so* 
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v-*^)St4tt6lf*4. #Rlf. M.Ueda£, J. Polym. Sci. : Part A : P 
olym.Chem., Vol.31, 853 (1993) fc££E*©5. 5' -X;U*-;Hf* (2 
-^na^v-bfvx^vHth'J^A) . F.Wang^>, Macromol.Chem.Phys., V 
ol.l99, 1421 (1998) * D.Gan£. Polym. Int., Vol.50, 812 (2001) £IB<Jc© 
5, 5' ;H£X (2 -7;U*a^>-tf>x;U*>K-^h U7A) ©<fc 

te*/y>h7"u# i©3K7Ktt-b^>hH % Jb&©x;u 

*>»S©3|A5ErS«:ffloT, $t»l^<©x;i/*>itS*<#A$nT*)^ 0 

BbKtt-b^ > r-7*b**U -7-t*;i/^>KS«:^wr*^K 
ftizTV >h7 , b*-U^-^#^W^LfcteM^?rR^^*T7 , n.y^^ 

Ati. 0»Rt£. Macromolecules. Vol. 26, 5295 (1993) ft £:*(«: fB*c£ftT^& £ 
tMUc7'U*°'Jv-^b, ±&©**;U# Wb7*n.y ?&fi£ft©£j££|I| 

iBfeKii-fer^ > h7"b>tTU ^-££;b#>MS£##t£i$zM$-fe7V > h7* 
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Lra*tt-b^ >r-7l/sK'Jv-fcLrt:SL «*ttW>hMUv-i: 

*;i/jK>MS*#Wt-*»!Ktt'b^>h-/U^Uv-fcLr, Polyme 
r, Vol.27, 1626 (1986)fc££M©^t?£j£Lfcfc©*ffloT. ibKttt^ 

$ *;b*'>M^^wr^> ; e/-v-*^^L/i|i7K't4-fe^^ > b7'b 

■/UiKUv-i^ mtf. Polymer. Vol. 42, 5973 (2001)^, Polymer, Vol.34, 
2836 (1993)(;fefc£ftT<,^J;-?^ 5- [ (4-7^a7x^) 

M'Jx-f^ b >7*n>y ?&fi£#ti. ^>£&#M#0. 1-1 0 5 U 
-S ^ifeJS t f\ hWm^-f V - FT 7 b tf£ L*^^ 0 

JfrKU x-x;bT b >7*a -y ?#fi£#©«zKtt-fe ?V > b <DfiM#$tt. J * 

>m®m&±im®mtz?m?*&nimizmm&ti^K mi*, o. o 

5 ~ 0 . 9 57ife4:i^iU>.fiU Witt TV > b <Z)SM^=07K 

tf/XCi*x;u* Wfc#«fc#y b >7*a -y T&S^ftii. 313x^Jt 

(N-yf;b-2-eny o. 5g/dLo«K-eai 

#0. 1-3. OdL/g©*>®-ea*£fc##*U\ 
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?&fi£#ti> TIB^it ( 1 0) l?*$n*-br> > b (a) iiTlBffc^it 

(in -e^na-tr^ >b (b) tfrbttz^rnxv ^-T-nrXfrfr^-? 

ayt&nSWnm&mzS^X, ±R*?* >b (a) £*rf*3?«£# 
-f^xM^b^'J?- (A) ±IB-te7V>b (b) £*jLJ.o4?fc< 
1 o(Z)«(;7K®fSo7;u* y£JI££#t&7'b*-U-?- (B) fc£?S?R 

it¥& (10) 



est*, z 6 tic=ox«o=s=o^u Ar* itm-mmt&^Lx 

m-Ta ) 

±IB^^^ , ;^-f-;UX^^>7 , b^yv- (A) Ci> fl*.t& UN. Johns 
on£. J. Polym. Sci. . A-l. Vol.5. 2375 (1967) -p#£Bg4 6 -2 1 4 5 8# 




(it*, r Mi 5 ~ 1 5 0 0 omLtnt. ) 
fc^it (11) 
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74 vmt(Dimw&Kfc\z-&^x£$Lt&z.ttf-?%& 0 

±Ig-fl57 LT(i. t'X (4 -t Kn+v7x-^) *;i/*>£3* 

ti'X (2-?DD7i-ib) x;U*>, t*x (2-^f^-4-^D7 
x;b*>. (fx (3, 5-y^f;i/-'l-^D07x^) x;b*>& 

±ie^iC (10) tlfcOT. r 5 li. 5 ~ 1 5 0 0 ©ggU %i L< (i 5 ~ 
1 0 OOCltfW, 

±f27'b^Uv- (A) t LTtix ftSft^IH (&) l"x~ 

^ (^10^) j . usmm ruLTRAsoN (msid j ttZMtim&zmm-t 
±I27'b^uv- (B) <o£j£fcU -r-eiz&fcrc&D. ±ao<b^c ( 1 o) 

ii:SI©I«7i;-;bOy7;^ 'J^^icDS^.k-pT^I-^C £& 
Xg& 0 

Z <D t m ^ h ft Z -m 7 x J -) Wi. 7?#3i^ W!53 IS##S£ t T ^ * ^ 
D> >W Kn+y b^/l/yy-zK 1, 5-vtKn + v 

ir~7 9\sy^ 1. 6-ytFD + yf7^1/>, 1, 7-ykFa*yt7^1/ 
2, 7->'tKn + yt7n"A 4, 4' -t'7x;-;k 2, 2' - tT 
7x;-;K (4 - 1 Kn+y7x-;l/) f;K bfX ( 2 -fc Ko*S/ 
7x^) x-x;K 2. 2-t'X (4-tFn + ->7x-/l/) 7'da'>, 2, 
2-tfx (3-yf;l/-4-tKn*i/7ii;b) rn/<>, 2, 2-t'X (3 
, 5-yyf;b-4-tFa+y7x-;l/) 7*a/\">, t'x (4-fcKo*$/7 
2, 2 -ex (3. 5-y7f;l/-4-tKn+y7x-;b) 
A,4f7MD7'o/ry, 9. 9-t*X (4-tFa+y7x-;b) 7;M*b> 
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mmWJ^v-i KStLTti. mil*. (4-^D7^b) x 
t£x (2-^an7^-;U) fx (2-yf^-4-?na 

7x— flO x;b*>, tfx (3, 5-vVf;i/-4-^na7x-;l/) x;b*> 
&£*©?a;i,x;i/*><Z>{tt, tfx ( 4 -?nn7x^;b) h V fc^tf* 3 t # 

IfX (4-?nn7i^) y r >*ffl^fc*£®±8B7'l/#y "7- (B) © 
^ti, #>Rt£> 0 - 1 2 0 7 4 3^«HIBtt$nt:o*J:-9^ ± 

M<d 9 a ;ux > I^*^73&t*?t 

±IB{t¥5C (11) dio^T. r 4 (4. 5 - 3 0 0 ©SgU &* L < ti 5 ~ 2 

0 0©fi&-e<&*. 

±fB7*b**Hv- (B) (i, VM-fTK^VXh^^-X (ft) frb TRa 
del (SUM) J ©jffia^^m^$n-C^*e7x-;u«taSS:W1-*7?§Sl# , J 

/K'JX;U*>^ t*? bb<y?X • lAv- (ft) frt, TVictrexdiM^) J 

7* n «, ? ±|B7* U # 'J V- ( A ) <7M ±167° U t' V v 
-(B) <7)^t #? 4 L < 14 1 2 0 - 2 0 0°C ©«BB^ $ fcteJJ* L < H 

1 3 0 - 1 9 5 1 ©$SfflT\ ftizftt L < (4 1 4 0 - 1 9 Ot <Z)|gfflT*?S£- U 

7*n^M^®»^^-C, ±12(7)7' 7 -O^t LTfcJU t£7° 

(BU #H$nfc7*b**^- (B) *SJ& igflU^lBLfc*^ /KKS 
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AO X;l/tf>fcj&iOLT, 12 0-19 Ot©HHT*l 5#~4 8B#lfflEfS3-£ 

-scttaot, ^i^^^:t*^u\ cottotrx (4-7 
Md7i^) >uu*>©i&&oSti\ ^gcD7>^7 yxMt^^ 0 ft) 

*>yn. y ^im 8»ttK (w.) #o. i~5-e**ci*<#*L 



ttbOK. TiB^t^C (12) &tf/X(*Tiefc¥5t (13) ^$n*flfcfi# 

<t¥H (12) 

— (-CH 2 — CH-) — 




X 
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<t¥& (13) 

-fCH 2 — CH-) — 

CH, 
Y 

*mwizm^znz#v zrisy&nftTit^mt, ±ie^it (i 2) 
/x(i±ie^it (13) ^a$n^«^mffi^wr^toT^ti(f, m&fi^ 

±iB{t^ (12) s^/x(i±sB^b*sc (13) t?a$tt*«K£J&ft*w-r 
« * >J x u vJMKHHb^toti, 

(1) * > £$>s Zafitz^j-v-zn^LTtfv^-zmzjjm 

£x*<km- zzt ti^mxti 0 . 7*n y ? o x h 7 > r 

±m<t¥& (12) t?asn*«3S*ffi**-r*iKux^u>*K^Hb^* 

>K<> L < (i^offi^^bS^tiffio^ / v- £&W.$mtxm z z £ tfxi* 

±B<vm (13) x-mtsnzmmm&zGi-z#vz*is>m&&<t£to 
•?-£&m-£z-&xm*z.£tfx%Zo 
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(12) ^a$n^m^w^wi-^^ux^b>mii^t^^?#^^ii: 

WUtf, #^ 2 0 0 2 - 5 0 9 1 5 2-^&SH> European Polymer Journal, V 

oi.36, 6K2000) mmLtm7mMfrt>mmLtzT-t?-)i<v)i<-7*-bz 
. t> ji>xymm^tz±m<t i ¥X (12) ^^n^^^fi^w-r^*' 1 ; 

U>i£ft£^W-f ££S£ft£> ^1*Friedel-CraftsK^Tt^;MbL/-ca 

#>R{£. Macromolecules. Vol. 28,8702(1995) ^European Polymer Journal, 
Vol.36, 61(2000)-?^ X^U>- (xfb>-7*fU» -X^U>b'J7*D 

vv&msfo^zri'y- (xfi^>-7'D^» fnvt&msfozmtr 

— W^tfcLtztf D x^ U vjltexf- U >i£&£#W-T& 7 d 
£ C £ iz J; tx^t >^S$-#Af £ 0 . x;b* >®g£^tf £± 

is^jc (i3) -ea^n^^^fi^w-r^^'jx^uvmii^t^^f 
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M£ $ itrrn t> ft & 9 n n ^ ^ m b** i> x ^ u ? a a > f- ;Hfcx * b 
*£fc£«fc-3t:t>. x;u*>lBte#**-*±Eft#5C (13) -G&istizmsL 
^ 2 0 0 0 - 1 1 7 5 5 (iIStt$nr^«5^«rafflLT. W^J&Uc** 

^tia.t, *x*>KS£#*t4±Efl#5£ (i3) T?asn*«atm 

'J 1/ >Xii? d d> f iHtXf b >*ffi^tWt^*i^^, h 'J xf 

S££*rr4±efl#5t (i3) x*mtsnmmmz%tz#vz?\s>$m 

> 'J;HM^;k ^ ^ ^ 'J /Hxf i:'07 ? 'J /Hxx r /l^X 
^Wbft£„ M^^^i>«tCD^S^#:(3*>^T{i. i»CD^gSffilS 

1 0, 0 0 0 - 2, 0 0 0, 0 0 0T'*4ct^iK, M¥£#P*#± 
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>J h U £ ft L < ft v\ 

„ %i>\,z#}& L< (±6 oicj^T©t©-e*o, set 

Mt>t*4:«tu<>»i ft mat© >ft zzmiz zt& 

x^;K 7nf;K -rV/nfcTrts n-7^;W -YVT^K sec-7*^;K 
tert- 7^;k ^>*;is ^*'>;uftif0^i&Sl~ 1 0©7>i/*;i>S£*rr* 
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mmttti£mtLi,\ mm^t. (cf 3 so 2 ) , c- . 

(CF 3 S0 2 ) 2 N" . CF 3 S0 3 ".C4 F 9 SO* " . CF 3 C0 2 " 
, Cj F 7 C0 2 " , BF, PF 6 " . CIO4 " . CHj CO2 
NO, " , N0 2 " , HSOj " . Wfy(*ytt}£tmf*Z.b&-ei*&. 

•f^-'iX, Hm, P. 79 (2001) . R.Hagiwara^, J. Fluorine Chem. . Vol 
.105. 221 (2000). J. Sunb. Electrochimica Acta, Vol.46, 1703 (2001). P. 
Bonhote h, Inorg. Chem.. Vol.35, 1168 (1996) . D.R. McFarlane^. Electr 
ochim. Acta. Vol.45. 1271 (2000)^if^§e«$tiT^^^?i^ffl^T^$n 

1. 3 - y>f M ^7 'J h 'J 7;btn> ^ >X^+^ - 1. 3- 
vifM^y'J')^ h'j7May?>XU^-h, 1. 2-v^;l^f 
^7 'J -) A h 'J 7^d> ^ - h , 1, Z-vxfM^r/H 

Ah'J 7;M-o> ? >*;u*#- K 1 -x^u- 3 -*^M" 5 *V!J 9 A h 

7;u^-a> ?>*;U*#-K 1 3 -raW S ?VJ7A h 'J 

7;M-op< ?>x;l/*#-K 2 -x^;u- 1 -yfM^V'J9A h 'J 7;u 
?>*;U*#-K 1 -xf^- 2 -^^M" S r/'J7Ah 'J 7;u*n 
p<*>*;U**-K 1, 2, 3-h ^fM^^/'J^Ah ^Mn^^ 
>X;U**-K 1. 2-^^5 1 ;U-3-7'DtVH'^^/'J7Ah'J7;l/^a 
> K 1 -^/M" 5 7 A h D 7;u^-a^ — 

K 1 -xf M ; ^7 'J 7 A h 'J 7Md> ^ - h , 1-tf— ;U-T 

^r/'J^Ah^MD^^ >*;U*#- h . 2 f-;U-T ^ U 9 A h U 
7;M-op< *>x;U**-K 1 ->^;H?n iJy-9A h 'J 7;M-n;/ 
;u**-K 2, 4-n^v-9Ar- U7;u#o^?>;ui/**-hft£f£>h U 
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1. 3 -yy f M 5 r/'J h 'J 7;l/*D7*f - 1 -x^;i,- 3 - 

*. 

1. 3 -v>^;M 5 ?*7l> h77Ma# U- K 1, 3-yxf;b 

^^7'J9Af h77/btn#b-h, 1, 2-v^fM^7'J7Af h 
77^a^b-h, 1. 2 - vxf M ; r/'J 7Af h77MndfU- h 
„ 1 -^fM ^ T/'J 7Af h77Mn*'U- 

- 3 -7*a£;M' 5 r/'J7Af h77Ma#l/-h, 2-x^;b- 1 
;b>f 5 rVU -)Afh7 7Mn*'b-h, 1 -x^;b- 2-y f^M" 5 

-)Afh77Wa*'b-h, 1. 2, 3- h VtfJU I r/'j7Af h77 
;M-ojKI/-K 1. 2-vV^;b-3-7ntvi^rv'y 7Ax^7 7/M- 
a7tf^-K l-^fM^ , / l J7Afh77;l/ta;Kl/-h > i-x^m' 
^ rvu h77Mn-t'b- k i - £=-)i-( i try y ?A7h77/bt 

orffU-K 2->fM^r/ l J7Afh77/btDjKU-h, 

a U y-7Af h77;l/tn*'l/-h, 2, 4 -;i/fy^7Af h77/^n^ 

U— K 1 -7>;i/fc'lJ v-9Af h77;btD^I/-h/ < jf©fh77;bta 

1. 3-y>fM^7'J7Wt7MD*X7x-h, 1 -7>;l/- 
3 ^;i/>f 5 rVU 9Wt7;btD^^7x-h^fc^t7;bta^ 

X7x-hi, 

1. 3 ->7fM 5 rVU 7/* h ( h D 7;b;ta * * 
=f-b\ 1. 3 - vif ;W ; T/'J 7A h 'J X ( h 'J 7Md^ f 

1. 2-y^fM^ , /U7Ah l JX (h V7)l*a*?)lZ)l 
7is~)i) *?\*\ l. 2-yif;H^7U7Ah U X (h iJ7;^D^f;b 
1 -X7 t ;i/-3->7 t ;H' 5 ?*7D 7 A h ( h U 7;b 
ta^f/WMi/l/) l->f;l'-3-7'DeM^7 l J7Ah , J 
X (hn/l/tn^f^W) ^ h\ 2-if^-l-^fM^r/ 
'J7Ah'JX (h'j7;i/tn^f;i/XM-^) > f- h\ l-x^;b-2-^^ 
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MZyVVIItbVZ, (bV7Ma^f-jU^)l^)l) 1. 2, 3 

-by^^^yy^Ahyx (hn^n^f^^-M 

i. 2 -v^^;u-3 -yofcr^-r ^ ?'yy 7 A h (hy7;l/tD^f^ 

l, 3 -v^n^ ? *ryy 7/^ ?>x;u**-k 1 -^t^h' 5 ryy 

7/^?>;ob**-K i-xfM^V'J9A>?>x;^^-h, i- 
t*^;u-r ^ TV 'J 7 Ap< *>*;u**-Kj:ir<z).* ? >x;b**- 

1. 3-y>fM^7U7A7tf-h, 1 -xt^U- 3 X V 

yy^AT-fex-h^i'CDT-fex-h^o 

l, a-v^fMir/y^At-f hb-h^ 1 -xf^- 3 -^^-r s 
?*yy 7/*^ h b-K l-j^M^s^y;^-^ hu-K i-xt^u 
^ryy7^7M hb-K 1 -t*-;M' 5 ryy 7atm h b-h^^ot- 

1. 3 x rvv *juir4 h7-r k i-x^u-3-^^;u>r 5 

*ryy 7A^ h7^ h&£-cD7M h^-r 

l. 3->7fM^ , / l J7At^7 7^h> X-i+MXyW*)!*** 

^77^ k i-xfM^7y7/»t;i/77^h^ i -tr-;u>r irvv 7 

l, 3 -V X rVV n 1*9**7 4 Y\ I — x^U— 3 — <i X 9* 

yy9A^o7-rh\ 1 -^n^r ^ rv; 7A^7^ h\ x-x&wxy 

yy 7^071' h\ 1 -tr^^-r ^ ?vy 9A^7^ b\ 1, 

-1, 2, 4 - h yryy 7A^o7-r h\ i-7*f^t*yy^7A^D7^K 

1, 3 -v^^n^r 5 7vy ^/.^^ h\ 1 -x^-3 -^;i^r $ 
y^^rDv-f h\ 1 ->t^i^ ^?*yy 7/»7*n-?^ b\ i-x^;i^~?* 
yj7A7'D7^ h\ 1 -tr-^>r ~ ?vy 7A7d7-{ b\ i -7*7^t°y v 
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h\ 1. 3-yxfM^yy-)i»fx (h'J7;bta^m^-^) ^ 
;K, 1. 2-^^1/4 5 9WjL\*7. (h 'J7Mn^f^;^^) 

1. 2 -^x^U^ S yWjL>\L* ( h 'J7;l/tn>f;|/X;l/*- 
M0 -f ^ h\ 1 -x^U-3 -^t^H' 5 r/'J9At'X ( h U "7)1*0*7)1, 
Z)l*~)l) -f$F, 1 t^U- 3 -7* a b°;b^ 5 7 A b*x ( h U 7;b 
*np< 7)l^)l*=-)l) >f;K, 2 -x^;u- 1 -*^U-r 5 r/'J 7At*x 
(h'J7^n>fjbX)l/*-^) -Y5h\ 1 -x^;U- 2 3^ ^ ?Vl> 
7At?X ( h V7)l*u*7)\,7.)\,*=.) 4 S h\ 1. 2. 3 - b U ^ ^;U-r ^ 
r/'J^KX (h 7 )V*a* 7)1^)1*^)1) << I b\ 1. 2->7f^- 

-^W^r/'J7A^ ( b y ■7)U*a*7)iZ)i*—)i) <<5h\ 1 -x 
^;b-T 5 **Vl> 7Afc*X (b 'J7jbto^f ^ s; K. 1 - tf— ^ 

9W*jU\L7s (bV7)l*a*7)lZ)l*-)l) -(I b\ 2-*7)Ul 
*VJ9Atfx (h';7;b*ayf;i/x;b*i;i/) (HJ7;u 

fcWtefciU 1 -3-7)1- 3 -p't^U-I' S r/'J 7 A h 'J7Mn^^ >X;U*# 
- K 1 -xf ;b- 3 - M ^ T/'J 7 Af F 77 Wn^'b- 1 -x 
f^-3-^fM^r/'J7At*X ( h ^)V)l* a* 7)1^)1*^)1) J I K 
, l-x^-3-^^U^?VU7A7-fcx-K l-xfM^*y'J7 
A b ij7^tn^ ?>x;u**-K 1 -xf;K ;r/'J7Afh77;l/tD 
#U-K l-ifM^V'J7At^M/-F, l-xf;K^7'J7A 
t*x (h , J7;l/tn^fJl/XM-;l') -f? KftifrtWiUx, 

mm^mmi^ &*mzmmM'&, mmz&mmt zz.t\z.^x, m 
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±S2© (2) (c:*5tt*$g»t&ii. ±^«»^b^*«JJ*Lft^?g&© 

±120 ( l ) £tf (2 ) c*stf«S3»©tefi|ffla[(i. ^©3MU*l±©ifiK~ 
r;u^^*>r**-5«^(i. 0 - 2 0 0 1 tftffit Tif o z t tfx 

^^MT'^n^ic^^n-r. ^ri^ 2 ~ 1 0 0 mmxft 1 mwt l 

KitatU ^il^^7?#»^b^^l3^$-&'S3t(3j:^-C. gf£ 

±sbo (2) iztsvzmm&i^ ±t&jmmft?<t£mmMLK^M<D 

£ffi83tf;fc&, ««*tettll»*f «ifc(3J:oT. ffi^«KttK<z>tt£*£ 

±SE0 ( 1 ) Rtf ( 2 ) £fctt*8&©eaiffi«tt. ^«^±(Z)vSit~ 
»-< * >XM*«t-«±ffi^S^^{b^X(4±g3?SiW^^t-4 * 

•>> i-f^xM > xh % «£i±. 0 ~ 2 0 0 1 (D&mxn ozt &x 
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*m<nm$?mMmm*<»®ffl&c>nmmtt. 3-9 onm%mm 

*WtK. J:0#?£L<t25~8 01S%«T^^ o ^itJt^ccDlgfflJ; 

*fB^O»^W«K©^»Jfe(7)Mfi^(i. 3 — 9 0 11 

%ffl»ftL<, J:0ffiL<tt5-8 0«ft%O«BB-e**. iSBHStfc: 

N->f;i/-2-tD'JK>, 1. 3-^>^^-2->f 5^v;s?y>. y> 
x^;bx-f-;k 7t h x fh7tKD7 7>*Wai:ffli>bn«. fast 
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n,*rt,;ub*>Ite*^ti*tt&©«L jKJRIS l — l 40>m-7;M-d7;u*;u 
*;HK>»**^t«-n?»Ott, y'J*. KU'ffl 

-f S ?V-;K tf U v iiif 3 157 ^ >ft H 3 7 5 wt#& 

*5g^HJ:ncf, #Rtf> 1 5 Ot. 1 0 OtCfe^T, 10' 4 Scm' 1 

1) jjfiljc— r^^>OT7, P /« (MtcM) 

N->f-;U-2-b°n'J KV^itlt, 0. 5 g/d L0)jft£T% 
-fttJKtfSrffl^, 2 5toSST«U &it (1) S-ffl^tttll/:. 
(1) 




1- 0 ) 

2) -f*>©WtoaiS 

3 9 



WO 03/046080 



PCT/JP02/12510 



3) f 

am* o.oi N(D?miti- h u ? i±&m.*p~e 1 6 hhbl 5 
ffl^r. 9000 ofrewfcfcffofc. 

5) H£ 

/^>-xjb7-?ilDSC-7^ffll^ ^U^A^T. l0t/#© 

6 ) i&MM##T 

»»msTGA-5 o^ffl^r. ^m*. i ot/»0#?««L 

(RPS-l) cz)^ 
t*7. ( 4 -7MD7i-;b) 5 1. 4g, (4-t Kn*«>7 

^l/*>2 5g, 4, 4' -t7x;-;H8. 9 gSt/^K* U 7 A 
3 6 gTO, N, N-5?*^;W7-feh75 K3 0 OmLt h;l/X>2 0 0 m 

1 6 5t*«u *(D-<&m?3mmffiWLtz 0 miz&m<»mz&x 
u efe@#^#ftb$^ 5S'ju/i 0 mz>fttzmw*f&^'c 2 @. 
4>-e 1 u ttEEftft ^-rp-i ^#/-c 0 n^ntzt' y v-o 

)f$M:7? 5 p/cii. 0. 5 5^^fc„ 
±|BcZ)=i^U v-RP- U 1 0 g £9 8 9<ISKfifc 1 0 OmLCigjSU iSR? 
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7-RPS- 1 ZmtZo ftt>tLti# } )-v-<D4 1. 7 3mmo 
( B P S - 1 ) (D^f& 

( 4 -7)^n7i^) X;b*> 5 1. 4 g. t'X ( 4 - b Kn + v7^- 
;b) x;b*>5 0 gM»'J^A3 6 g £{±£^. N. N-v^;b7-trb 
7U* 3 0 0mLth^x> 2 0 0 mL »JP UT^I^T. UW L 

/"Co fg£L/c7R£ h;bi><h^(3^L^^b 1 6 5t£T#SU 

> h7*u^'j v- a i *mtz 0 m^titzt'^^-mmm-n^/ju o. 

4 2T*^:, 

t*X ( 4 -7ibtD7x-/b) X;b*>2 5. 7g. 4. 4' -tf7i7-/b 
18. 9 gRXfftiWtfi ] ) 7 A 1 8 g£tti^. N, N-v>f ^7i: h7; K 1 

5 0mLih/bx>l 0 OmLZmQLTmmMtfiT, iD«U if^Lfco Jg^L 

U,f 'J v- b 1 L/io iBfcTKtt-tr ?V > h 7° b# 'J a 1 W 

4 2. 6gt»'J7A0. 5g*N. N-'^fmhTU'l 5 0mL 
th;n>10 OmL«iPLTM^m^T. %3iLtz7kZh)lx->t& 
im&Lt£&ibl 6 5t£-?m£U #'J7-a 1 CD* 'J ^AMt^iSL 
tz e i^7Ktt-fe^^>h7'b*'Uv-a KDA'J^feW^-b 
&U 1 6 OtT% lOTJf#L/i 0 ^^^Sct^tKIcSAL. B&mWZffi 

iE^U3,fj?-BP - 1 ^/co if zntzxv^-nmmmvo/ctt 

.0.63 T^-p/io 
3*''J7-BP-K 1 0 g£9 8%«1 0 OmLiC^L. 1^2 4 B# 
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S- 1 Zmtz 0 n^titzXV^-(D-<(*y33mm±, l. 7 8 mmol/g 
-e&D. 1 H - N M R £ 0 #&btzm7mt 7* > h 0 . 4 9^ 

o/io **<J^-BPS- 1 £N. N- ^;b7ir h 7 5 K£?gJggL 35 

(i=r/£0!!3) x;^>|SMHEf'Jx-f;w;ut>yD7 
(BPS- 2) o^jfi 

(4-?DD7i-;b) 7 5. 5 g ( 0. 2 6 3 ^) . 4. 4' -kf 

7*y-;i/5 0g ( 0. 2 6 9 =&;i/) D 7 A 4 8 g £fti&*. v^T- 

;^;i/**i/K4 0 OmLi h;i/i>5 OmLSr^DLTSHSlSST. Au&U It 

*"C3«p|HfflWLT, #'Jv~b 2 (r^'Jv- (B) ) fc»«riB»L;te. tt 
&*Jfcfr5*to£ft*#y^-b 2 03iO£Lmftr 4 tt. &4 4T-&6 0 

x^x^m 1 o o g mmtmm) l 6 0 . 9g$:, y^;W;^ 

vK4 8 OmL£&JBL;fc?gfc£!H»L;fc. l H-NMR^5#«)6nfcCOJK 
'Jv-cD^OjiLmffir 5 liv»7 8^fc, v-b 2Jg»£ 

17 0tT% l. 5#lfflat#L;fc. *g*£#*0*t;:JS!AU 

, P /cti. 0. 4 3T?*-3fc. 



3^ij7-BP-2, l 0g£9 8 9fl£IKl 0 OmLKSiU WSL^Z 4B# 




o 
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ftfc@#£$7k*-e 2 Hk * 9 S-frtpX* 1 U ^E^LT, #y 
BPS-2£t#/c 0 #btlfc*'y^-0H*>£&^Ml;i\ 1. 63mmol/ 
gX'&itZo Z(DZtli, X^*>fbtfy^-b 2 C/UjKUv- (B) ) (IS 
»^B#«P. &5&2n#fr^^*/T>U *''J7-b 2 £ 
7°b*'U^- (A) i^lSLT^^di^/TN-ro B P S - 2 ^ 

(BP S - 3) 

(4-?nD7x^) x;b*>4 2. 7g (0. 14 9^) . 4, 4' -t* 
7x7-^2 8. 2g(0. 1 5 1 RlflfcWt* 7. 2 g £{±i£^ 

„ yyf;bX;b*^y F 2 4 0mLth;H>3 0 m L L TMjimtfftT. 

, -eo^^3B#r B W#Lr, 3 (7'b^y-7- (B) ) $$$iibsi 

7'u-tfi>^- (A) i oog «££ftmsk 

*£03gUtiffir 3 =^7 8) 1 1 5 g £\ y^f;W;^+y K 3 4 5 mL(3^ 
^L/c»^liML/-Co Z(DmWlZtfV ^-b 3 SgjftlZgsjbnU 1 7 OtT% 1 

^n/-c@^^^7K*-e2[p]. ;>< ?/--;K£-ei[i]ft#u ^j±§S$lt. n* 0 

ij7-bp-3 *mtzo nz>fttz#v^-(Dmm&v>,/j^ o. 4 6^-? 

tZo 

3^'j7-BP-3, 1 0 g£9 8%»1 0 OmLlC^L. ^T*2 4 B# 
P*34f#-r<S.I<t(3J:D. *"U7-b3 (7*U#y-?- (B) ) (lS^</&#£X 
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B PS- 3 ZWt. ft<5>ttfc#y^-0'fJi->£&MtdU 1. 38mmol/ 
gT»^/; s icD^tti. x;U*Wt*V^-b 3 (7°b*'U^- (B) ) \zM 

n, b nf= <r t * b > -? a y ? #s&wtib &zt*mmuz a 

(BPS- 4) V>%®. 

£«3£|SH£KLT. **U-7-b4 (7*U^y-7- (B) ) SSfcRtf X 5 * 
x?-fe;M 1 0 0 G^y>f)Ua+y KSSS^ISISLfc. X~#i?-(?;M 
1 0 OG<DV*f-)lZ)l*>* f s b'ffiRZXV-v-b 4 SKftKlfiiiD U 1 7 OtT* 
. l. 5«#Lfc a zatmiz. fx (4-7ibtD7x^) x;u*>i 
. 0 5g (4. lxlO-'tM^DU 17 0tT% 1. 5B$IHKK#Lfc. £ 

3*"'j7-BP-4, 1 Og£9 &%mttl 0 OmLI«L, £fi?2 4 B# 

fflfmtzzt^x*)^ ^y7-b4 (ri^fy?- cb) ) m^x^^x 
ntzmw^my^r- 1 0. > * /-a4»t? 1 aft&u -^i±«LT. tku 

B P S - 4 S:^, i<jnfciK 'J •v-O'f t >5M»i> 1. 67mmol/ 
g^,/; ( zoztli, x;u*Wk?KU-r-b 4 (7l/#"J-r- (B) ) 

l&7Kft#E$«8?. ^n^ofcit^U ^U-7-b 4 
7*b^U-7- (A) fctfjRfSLT^ #'J -r-B P S- 4 £ 

N, N-i?yWt r75 SftttU $£J*LA:||S0TE 

»u %.m& h=?y r tt<z*> % h ntz ** u b p s - 4 #7* a 

4 4 
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Wb»©TEM«£E 

mm* tk#£s§§> ffljstt. mmmx^(Dm^z^D7y^^^^ ex 

(4 -?dd7x^) X;l/*>1 8. 6g. 4, 4' -b*7xy-;M. 5 g 
„ t*x (4-tKn*j/7xi;b) x;i/*>10. IgMW'J^^l I. 

*-e#au -eoaut-??3«piirat^LT. #ll-?H§?fc£fBSLfc. 

3*"'Jv-RP-2, 5 g£9 8%«&5 OmLClSIU £»-*?2 4 

2 EL * 9/-)l^ UsTCt&U MEES^LT. **'J7-RPS 
- 2 CC&SIKJ: »K I^«6 1 - 4 3 6 3 O^&l&KlBSteft 

ft*. ibn^'J^-O^tV £&WM li . 1. 5mmo l/gT'^ofc 0 # 
"J 7-RP S — 2 £N, N-v^f-zbT-tr K 8SS£U tej»LA: 

( £f&m 7 ) X >{t7' b tK U -7 - ( B ) ©7j«fe ©5|fg 

(4-^nn7x-;b) xa>7. 7 1 g> 4, 4' -b'7x7-^5gM 
f^mti U7A4. 9 gfcftJi^ F5 0mLth;H'/2 5 

Lft#S 1 8 OtiT-#fiU foSIf3B$»Lt, £3SH 
4 5 
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/AU 0. 4 lTfeo/c, 
tKU-7-HP-K 5 g£9 8«8&5 OmLMU ^?2 4 mmW 

Lxm^titzmwh, mzmmLtzzti)^, iibn^'j^-HPs-nt 
7m'&-?& o . -fa v o ^tmsfoo? u jk u ( b ) nx-c? < -tz 7* > h ^\ 

A:. 

(£«8) x;b*>gfS#W* 0| Ji-f-;bi-x;b^h>ro^ 
HjjROjtf'J l. 4-7x-U>^->-1, 4-7*-U>*;l/# 

4-7*-b» (SS¥^#^Mi&2 0. 8 0 0. 
0, 30(Kau&322t) [^'Jx-fibx-f^FV] l 0 g £ 9 8 96tt 
Bfel 0 0mLI«U -€-©44Sai?4 5HF B »Lf;„ Sf»*M©7Kl-J9: 

1. 5 4mmo l/gt?*o 

/Co 

4* -fcT* (p-fc Ka*S/7x •=•;!/) 1 5 g> U 7M3g, v 

mn^tzo m£Ltz7k* h )ix.y tmmikistetfb 1 5 or*-e#au 

*0fflJSfc-P3tflBI^Lfc. *<0&, 4, 4* -v^ddv7x^U>1 
5 gZlNZ, h;Ux>£|&£Lft#£> 1 8 5t*-p#SU -E-cDvfiJtTM 6 l$M 

fes^^ai^*, ^S'Jl/co mzntzmwzmvML* ^y-^-e^u at 
eis^lt. t)ix>mm%G%%m#vx---7-)iz)i*>i?mtz 0 mntz^ 

l H-NMRX^^ h;KC*J^T, 7.906ppm(d) . 7. 100ppm(d) Cy^ 
4 6 
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7. 262ppm (d) . 7. 039ppm (d) CD v 7i-)\,&4 , 4 ' - t*X ( p - 1 K a* > 7 * 
W»S*07*-;WR07'Dh>l;»JlsnA:. £fc> 2. 382ppm-2. 36 
7ppm(t) 1*4. 4' -t'X (p-HKD+v7x^) SM*Oii)rt'>| 
SI-R^-T^^^UVS. 2.047ppm-2.026ppm(t) li*0|»0;^U>g % 1.59 
7ppm(s) (i^^;bSc7)7°n b >«ft WJ§JS£ ft/c 0 v^g(c:g!H£-f 
4^fI/>S©yah>t4, 4' - y?DDy7i-HM>i|07i- 
^07*0 h>i©«»«^^&|f*LA:>r*>3!tftS*tt. 2. OOmmo 

1 /g-e*rjfc, 

0) N-ifM5r/-;l/« h^^n^^^UVi^ 

6 Ot-ei 6#IKI*£$aSU »M?WON-xfM^7-^- h 
D 7;Wd^ ? >Z)lft>m)Jl (Etlm+TfS-) f»&nfctt0»/&ti\ 8 . 

3t 7. 8t) ?*ofc. 

(£-/&Ml 1)2, 4-fr?-*J>- HJ 7^a^ ^>x;i/*>iW[©^fiE 

2, 4-^v>6. lg$:x^;-;n 5mL(*L/«:> HJ7/b 
tD>r^;^>I8. 5 g * 0 1 -C»T Lfco SfflfcR LT-Bftjf 6 

o r -e 1 6 ra»«u te&smttmi&ttto 2 , 4 > • hj 7^ 

^>x;l/*>ttjfi (Lut+TfS-) $-f#fc 0 f» £ nfcttOBu&tt* 6 4. 9t"? 

(£»J 12) 1 ^UfcTa 'J v> • h 'J 7;^a^ ? >7Jb* >i?±*cD£-/& 
l->f;^DUv>14. 2g£x.?y-;b2 5mLI«L/;^iC, b 
'J 7 n,* a * * > x rt,* >K 2 5 g £ 0 1 TtST L fc» ^St^fl L T— Iftfltt^fik 
. 6 OtTl 6l$HJ(g!£AftU I^»l->f;^DiJv> • H; 7;b 
*a>< 9yX)\,*yWM. (MePy+TfS-) £?#fc„ »£nfctt0»£(dU 9 7. 5 1 

3) N-if;H5r/-;^ tfX (h'J7Mo>f;^^^ 
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;i0 <i 5 KJfio^« 

4 5 Kl. Ogfc, N-x*;l^5*V-;l/0. 3 4 g £?TFU -ftflttfLT 
KJfe (Etlm+TFSI-) fcfifc. &£ftfc£©ffl^il;jU 6. 6tt?* ? 

tz 0 

mm i ) 

MGitRP S -1*1. 3 g 1 0 Tif^ti/cEtlm+TfS- * 3 g £\ 2 

OmLCN. N-S?yf-/b7-bh7 5 K^S»U #7X4£±«EU 6 0°C 
1 2 OtT-1 6fflI»U, 2R9*Bt*»A:. i!»Jgi£5 0°C 

■eiaiwfifcHLTt>R^^Btiii+Tfs- &-?v-b'7<ybt&z.tttti<^ mmm 

oft^te&avfrfo&f 2 x 1 0~ 3 S cm-'ill^OT^ofc. 
(H»J 2 ) 

S^R P S - 1 £ 3 g bGtiiM 1 0 "PflfcttfcEtli+TfS- ^3gi^ 2 0m 
LcDN. N-v^f-;b7-feb7 5 h'l^SL, #7X*£±«EU 6 OtT*5 

ra. 1 2 ot-ei 6i*iwjifflie»LT, n$ 1 2 4 umomwtzmzwz. Z 

CDBZ 5 Ot-eiSfa&jSLTtlR^^Etlin+TfS- #7"l> - K7 h -f* 3 ti 
fc<. Il^tif$n/j:*^/: 0 1 0 0 1 £ d ©St© 4 1 >£$JSti 
. *£^Wfc^£t>*vfrfo5>?\ 2xl 0 _5 S crrT^ig^&OT&^fco 

(H«J 3 ) 

S£#B P S - 2 * 3 g ££$#J 1 0 -pfc&ttfcEtln+TfS- £ 3 g t * 2 0 mL 
CDN, N-vVf-;b7-fe h75 Kfc?g#U i/7Xi±t:»glL, 6 0°CT'5fl# 
IBk 1 2 OtT-1 6l*MJlffia8iLT\ &BJ3ftjg|£f3fc 0 £®«*5 ot-cui 

4 8 
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(HWJ 4 ) 

l^BPS-1^3gtM^Jl O-Clf^n^Btlm+TfS- $-5. 5g t*2 0 
mLCDN, N-vV^;bT-fe h7i KtUgjUU #7Xl±(:giSL, 6 Ott? 
5#l8k 1 2 Ot"Cl 6«FlHJJt3fl6»LT. ¥igBI3fc!g«1#fc. -O0$r5 Ot 
T- 1 flffflttBLf £ Et Im+TfS- #7* 'J - K 7 7 h * & 3 (±fc < „ MMM 

1. 2xi0- , Scm- l t»i>6O-e*D,'SIKatIO 

(H«J 5 ) 

S£#B P S - 2 £ 3 g 1 0 -eff^ftfcEtlm+TfS- * 1 2 g fc * 2 0 m 

L(DN. N-S^^T-fehTS ^Xill^lU 6 0 1 5 

1 2 O'CT'l 6B#fig*«&£«L-C\ fi^L«^#/-c 0 d(Z)Jgi£5 OtT- 
iaiWtt»LTtl!^?)BtIii+TfS- #7*U-F77 h-r^c fct±fc<. fia-» 

i>{;y^bt>f, 6. 2 x l o~ J S cm-'^fcot^i), 9HS8tt>m<Dl& 

S-^#BP S-2W3 g£2 OmLON, N-v^f^7th7~ KKtSAlU 
#7X*£±«EU 6 0tt5m 1 2 0°CT-1 6«FlHIHffl*aiLT. M 
iOl©0. 1 0 Og^««l OTl#bftA:EtIm+TfS- (i?S3t 
U Sfifi-ei 8WgL/:, Jgt£EtIm+TfS- ^£3l#±tf. MSwEtlm+TfS- 

4 9 



WO 03/046080 



PCT/JP02/12510 



gLT&Etlm+TfS- #7 'J - FT 7 h « d t lift < . ftfcfr 
(JtWJ 1 ) 

OtttiaSLTfcO, »^EtIm+TfS- #7U - K77 h LTt>fc. 

uttam) 

7n v 0 #W.^m P - 1 Wfc^SRitf U x— r /I/* >BPS-1 

©g|tia»L-C*i'), glfr&Btln+TfS- #7U - KT 9 h Lti^. 

(Jt«0>J3) 

2 -eft &ftfcx;l/* Wfc»J£* U x-x;bX >7a «, ? 
BPS- 1*3 gtN-if;W5r/-;l/3 g££N. N-y>f^7th7 
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«Mt©«Bi - 1 7, 2 0-2 7lc*ii(0*«{4, JMtt*$&ffi£?MffOA*-?a>S. 

L*»uca«&, n^co^*, z.<Dm&*nMmm,mttxwij p 10-265673 a (z^k^«^ 

tt) 1 9 9 8. 1 0. 0 6, »W»*0|SlfflfclJll**liTV^^6, *aT*V^ii^Me>*»fc/J;o^ 

o*ii*«tt#aii4a««rtWc?tt4v\ 

Lfc#oT, iWHKffllSfciti. M©^11-17, jfS#w«SB 1 8 - 1 9 . |gJfctf>«SB 2 0 - 2 7 © 3»W 



□ igiP«3t^*»©*Wtfc*JJ:tHi(A*>P)ftai»l»Sc-C*J*>ofc. 



*5CPCT/I SA/2 1 0 (SSl^-S'roaaMl) ) (1 9 9 8¥7fl) 



